4      ENSURING RAILROAD TANK CAR SAFETY

by more than 90 percent after head protection and double-shelf couplers
were installed on flammable gas cars starting in the late 1970s. Tank
ruptures also declined dramatically after the introduction of thermal pro-
tection on these cars. At the same time, punctures and other types of
accident damage declined among tank cars not equipped with head protec-
tion, indicating the importance of other safety measures, including the
general use of double-shelf couplers on tank cars and improvements in the
railroad operating environment.

Today, approximately two-thirds of pressure cars have head protection
and about half also have thermal protection. All tank cars in hazardous
materials service have double-shelf couplers. Though the precise effect of
these design changes on safety has not been measured, major hazardous
materials releases have become rare, accounting for a small fraction of the
1,000 releases of hazardous materials from tank cars reported each year.
Most releases are small spills and leaks caused by loose or malfunctioning
fittings, tank defects (e.g., cracks or corrosion), or other deficiencies in the
physical tank car or its securement and handling. Fewer than 10 percent of
releases are caused by derailments or other accident events. Most of these
accident-related releases are from damaged valves and fittings rather than
from punctures.

The reduction in tank punctures and ruptures has been an important
reason for the decline in fatal tank car incidents during the past 15 years.
The near absence of fatal incidents, however, has led to increased attention
to other incident consequences. During the past decade, several tank car
releases resulted in major fires and explosions, extensive property damage,
and injuries to railroad workers, emergency responders, and the public.
Others resulted in smoke and vapor emission and soil and water contam-
ination that led to communitywide evacuations and concerns about the
effects of tank car releases on the environment and public health.

KEY ELEMENTS OF PROCESS TO ENSURE
TANK CAR DESIGN SAFETY

Various government and industry regulations, practices, and research and
enforcement programs affect the design and safety of railroad tank cars.
Collectively, these activities comprise the "process" for ensuring tank car
design safety. Key elements of the process are shown in Figure ES-2.

Setting Design Standards for Safety

Through the Federal Railroad Administration (FRA) and Research and
Special Programs Administration (RSPA), DOT sets minimum require-